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Abstract. In this paper an attempt is made to formulate a model 
of a market for one commodity in which prices and quantities 
interact simultaneously. The model consists of four dynamic 
simultaneous difference equations. In the model, quantities and 
prices are determined by excess demand and excess price. 
Convergence and stability conditions are specified. 
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INTRODUCTION 
Current economic theory does not pay 
adequate attention to the interac- 
tions of prices and quantities on 
commodity markets. In current theory, 
only two extreme approaches are dis- 
cussed, namely the Walrasian approach 
and the Marshallian approach. The 
former assumes that quantity changes 
are determined by changes in prices, 
and the latter assumes that price 
changes are determined by changes in 
quantities. 
It is generally recognized that in 
the real world neither of these ex- 
tremes correspond to the actual proc- 
esses of exchange in markets because 
quantities and prices exhibit simul- 
taneous effects, as demonstrated, for 
example, by Kawasaki and Zimmermann 
(1982). As discussed by Allen (1970), 
Walrasian and Marshallian approaches 
when synthetized lead to inconsistent 
conclusions on stability. However, 
Allen (1970) uses simple price-quan- 
tity relationships where one price is 
determined by one quantity in the 
Marshallian case and the inverse one- 
quantity-one-price relationship holds 
in the Walrasian case. In such a sit- 
uation the inconsistency of stability 
conclusions is inavoidable. To the 
author's knowledge there has not been 
developed a model that presents si- 
multaneous price and quantity effects 
and is consistent in stability con- 
clusions. 
This paper attempts to formulate a 
disequilibrium model of prices and 
quantities that synthetizes the Wal- 
rasian and Marshallian approaches, 
avoids inconsistencies in stability 
conclusions and presents a more 
723 
realistic view on behavior of prices 
and quantities in the demand and 
supply processes. 
ASSUMPTIONS 
In the theory, the Walrasian and 
Marshallian approaches are treated 
as three variables cases. As inter- 
preted by Allen (1970), in the Wal- 
rasian approach if price (=one vari- 
able) differs from equilibrium, then 
quantity demanded (=second variable) 
differs from quantity supplied 
(=third variable); and in the Mar- 
shallian approach if quantity (=one 
variable) differs from eauilibrium 
then the-demand price (=second vari- 
able) differs from the supply price 
(=third variable). 
The Walras-Marshall synthesis should 
contain four variables, namely the 
Walrasian quantities demanded and 
supplied, and the Marshallian demand 
and supply prices, and should be 
based on the excess demand and the 
excess price as determinants. This 
leads to the following assumptions: 
Assumption No-l.: In the proposed 
model, quantity demanded, x1; quan- 
tity supplied, x2; demand price, x 
and supply price, x4 are considere a 
; 
. 
Assumption No.2.: In the model, quan- 
tities and prices are determined by 
the excess demand, yl, and the excess 
price, y2. 
Assumption No.3.: Values of quanti- 
ties and prices are positive or eoual 
to zero. Values of excess demand and 
excess price can be positive, neqa- 
tive or equal zero. 
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THE MODEL 
Under the Assumptions No.1,2, and 3, 
the model representing a market for a 
commodity consists of 4 dynamic si- 
multaneous difference equations: 
Xlt = a*(xl - x2)+b*(x3 - x4)+x1 (1) 
X2t 
= c"(x2 - xl)+d*(x4 - x3)+x2 
X3t = e*(xl - x2)+f*(x3 - x4)+x3 
X4t = g*tx2 - xl)+h*(x4 - x3)+x4 
where: a,..., h are coefficients; 
subscript t denotes time; 
omitted when: t-l or t=O 
STABILITY 
By the Assumption No.2 the excess de- 
mand, yl and the excess price, y2 
are: 
Yl = x1 - x2 (2) 
y2 =x -x 3 4 
(1) can be reduced into a two equa- 
tions system: 
+ m n 
Yt = ( 1 3 p r (3) 
where: jt=(y Y)' = vector of the 
ex&Lss2demand and the 
excess price 
’ denotes a transposition 
A= matrix of coef- = ficients 
Comparison of (1) and (3) shows that: 
m=l+a+c (4) 
n=c+d 
p=e+g 
r=l+f+h 
The characteristic equation of (3) 
is: 
A2 - trA\+ detA = 0 (5) 
where: trA = trace of the matrix A 
detA = determinant of the 
matrix A 
Choosing the fluctuating convergence 
solution: 
-1c x1 2< 0 (6) 
, 
one obtains stability conditions for 
(3): , 
0> m+r 7-2 (7) 
E<2+m+r 
-VT 
where: 
By (2) 
valent 
>m+r 
2 = (m - r) 2 + 4np 
and (4), system (3) is equi- 
to the system (1). 
Since under conditions (7): 
lim ylt = 0, and lim yZt= 0 (8) 
t+00 t+m 
then, in equilibrium: 
Xlt = X2t (9) 
X3t = x4t 
It follows from (2), (8), and (9) 
that system (1) has a stable solu- 
tion where quantity demanded equals 
quantity supplied and the demand 
price equals the supply price provi- 
ded that values of coefficients 
h respect the stability condi- 
:~or;s'c7). The fluctuating solution, 
(6), reflects the quantity and price 
interactions during the convergence 
process. 
CONCLUSIONS 
1. Model (1) represents a synthesis 
of the Walrasian and Marshallian 
polar cases based on the excess de- 
mand and excess price assumptions. 
2. It secures the convergence and 
has no inconsistency in stability 
conclusions. 
3. It is more realistic than are the 
Walrasian and Marshallian extremes 
because it allows 'simultaneous, 
tstonnement type interactions of 
quantities and prices. 
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